The conceptual structure of opioids, based on the bibliometric analysis of 4,935 articles of the Web Humanities (BKCI-SSH) y Emerging Sources Citation Index (ESCI), was constructed. We analyzed the available articles with the words "Opioids" and "Cancer". We show the evolution and the state of the art in countries where these treatments are implemented. The results were processed identifying the most cited articles to extract the main connections and frequencies of key words, authors, journals, countries, institutions, and their tendencies and their connection and degree of collaboration. The temporal tendencies, the word cloud, the keyword network, the evolution of words, author's production and the scientific production by country are analyzed in terms of the increasing frequency in which opioids are employed to treat both cancerous and non-cancerous pain.
Introduction
Opioids constitute the most effective treatment against pain caused by cancer, that is why a careful evaluation of pain is needed 1 . Furthermore, opioids find increased use in the treatment of non-cancerous pain 2 . Table 1 show a classification of cancer pain: Table 1 Classification of pain In recent years, the prevalence of chronic pain has provoked an opioid epidemic with adverse consequences, such as the liberalization of the regulation that deal with the prescription of opioids as treatment of pain not related to cancer, and has led to a dramatic increase in opioid use 3 .
The successful treatment of pain with opioids requires an adequate classification of analgesics without excessive adverse side effects. The management of adverse side effects is still a clinical challenge 4 . Table 2 shows a classification of opioid analgesics. Table 2 Classification of analgesics There is a controversy around the long-term use of opioids in non-cancerous pain patients 5 .
There is also the concern of the problems related with addiction or abuse in patients under opioid therapy.
There is a contrast with the use of opioids in the treatment of acute and chronic pain related to cancer by patients who achieved partial relief of pain in comparison with chronic therapy with opioids for non-cancerous pain, which is still controversial 6 . The observation is that opioids diminish and improve the conditions for patients with cancer.
When pain is not treated and effectively relieved, there is a harmful effect in every aspect of the quality of life, and it has been shown that a correct analgesic therapy improves the quality of life, relieving the pain of cancer patients 7 .
Methodology
The methodology used consists on identifying, from a database of 4,935 articles downloaded from the Web of Science via the bibliometric techniques used to relate the scientific work that has had the most impact in the research of opioids and cancer analyzing the intellectual structure in the research fields of the articles 8, 9, 10 .
The bibliometric technique analyses the fields of the research articles including citations, impact indices, most relevant sources, concurrence of words and content by means of quantitative methods to explore the patterns, tendencies, relationships and networks.
We achieved this with the use of bibliometric tools, which also helped us to identify key research themes, and the interrelationship between opioids and cancer. We show a solid conceptual structure in this research field through indicators, graphs and tables.
The terms searched in the bibliometric analysis were "opioids" and "cancer", to show the intellectual structure through these scientific publications.
The Table 3 summarizes the main results related with the search of the terms "opioids" and "cancer". The search began with the keywords "opiods" and "cancer", and we obtained 4,935 published articles out of 75'184,964 existing articles in Web of Science.
Results and discussion
In Figure 1 we find that the tendency of these two subjects (opioids and cancer) has increased very rapidly between 1985 and 2019. In 1994 we find only 34 articles, 72 articles in 1997 and 108 articles in the year 2000. In 2019 there are 449 articles related to these subjects.
Figure 1
Annual Scientific Production
We found other important information in the most relevant sources, as shown in Table 4 . Table 4 Sources with greatest number of articles The Table 5 shows the H, G and M indexes impact indexes of the journals with the greatest number of published articles. In Table 6 we can find the frequency of key words related with the search of "Opioids" and "Cancer". Figure 2 shows that, in the 4,935 articles of our study, there is a relationship and a steady growth since 1990 in the articles with the keywords "opioids" with 1149 occurrences, "cancer pain" with 657 occurrences and "pain" with 597 occurrences.
Figure 2
Growth of keywords
The bibliometric analysis shown in Figure 3 shows the relationship between keywords with the most prominent journals. This results in Table 6 , that shows the clusters and keywords. Figure 4 shows the relationship of the variables found in the articles. Two main ones are shown, on one side the connection of "opioids", "chronic pain", "pain management", and on the other, "cancer", "pain", "opioid", "morphine", "palliative care", and "analgesics".
We chose these as the main variables among a total of 5,966 variables related to "opioids" and "cancer".
Figure 3
Bibliometric network Table 6 Bibliometric network clusters collaboration.
In Table 7 , we show the centrality of the institutions, that shown in Figure 4 , is presented as a bibliometric network. We show the collaboration between institutions, with prominent participation of the University of Washington, Maddalena Cancer Center, Johns Hopkins
University, MD Anderson Cancer Center of the University of Texas and the University of
Wisconsin-Madison. We noticed a strong collaboration between the Maddalena Cancer
Center and the University of Palermo. The high scientific production and collaboration of the USA is shown in Table 8 , with 1,636
published articles and collaboration with other countries in 246 articles, which is specifically shown in Figure 5 and the University of Washington with 138 articles. The USA is also found with 53,616 citations, followed by Italy with 10,172 citations, and the United Kingdom with 10,098 citations of scientific articles with the keywords "opioid" and "cancer".
The following authors are the most relevant, as related with the search of "opioid" and University of Washington Centrality
Conclusions
We suggest that the maturity of opioids is increasingly associated with the pain provoked by cancer and with the chronic pain associated with non-cancerous illness, as shown by the results of the scientific articles analyzed with the bibliometric method.
The maturity of the use of opioids was measured by the increase of use in the treatment of pain caused by cancer.
This bibliometric method allowed us to construct an intellectual structure of opioids and its relationship with cancer. This way we analyzed the maturity process of the use of opioids, beyond the fact that opioids can be addictive, if we consider indistinct variables to measure the maturity of opioids.
We identified the main variables, as they evolve in time and its dynamism, tendency and growth lead us to conclude that opioid use has reached maturity by the different studies that show that they are used in the treatment of pain caused by cancer and non-cancerous illness.
We showed the main indicators of the collaboration and international participation to show that opioids have a strong link with cancer and pain.
